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SCIENTIA
(RIVISTA DI SCIENZA)

Orgatio iiiternazioiiale di siiitesi scientilica - Revue internatioiiale: dc syntliiise scieiitiliqiio,

liiteriiatioual Review of Scientific Synihesis - Internationale Zeitsclirift fiir wissenscluiftliclie SyMliese

DHaECTION:
G. Bruni - A. DiONisi - F. Enriques - A. Giaedina - E. Kignano

'* SCIEIfTlA „L,a ^te fond6e en vue de ct>ntrebalancer le

facheux effets de la specialisation scientiflqne k outrance. EUe
lie traite que des sujets d' ordre tout 4 fait general et vise sui-

fcout aux rapports qui unissent les diff^rentes sciences entre elles:

elle tend par 1^ k la sinthetisation et unification de la science.

Par ses Articles se rapportant aux branches les plus diverges de

la recherche th6orique, depuis les math^matiques jusqu'a la sooio-

logie, par ses N'otes Critiques sur les questions fondamentales le

plus a I'ordre du jOur, i^ar ses Comptes Bendus de tons les outra-

ges scientiilques d'int^ret general, par ses Revues Generales des

derniers progres dans chaque branche de la scieince, par ses Ana-

lyses des articles les plus Jimportants parus snr les autres princi-

paux p6riodiques de tout le monde, par sa Ghronique des Congrfes

et de tous les autres ^v^nements de haute importance scientiflqne^

— elle cherche en outre k donner 1' id6e la plus complete de I'en-

semble du mouvement scientiflque contemporain.
" SCIJENTIA,, fait appel, pour le developpement de son

programme, h la cooperation des autorites scientiflques les plus

eminentes de tous les pays. L' accueil favorable qu' elle a rencontr6

auprfes de celles-ci, la collaboration tout-4-fait Internationale et

de premier ordre qu' elle a r6ussi k s' assurer, et la diifusion si

large, qu' elle a gagn^e en pen de t^mps dans tout le monde out

d^montr^ combien son programme correspondait h un vrai besoin

du monde savant actuel.

" SCIENTIA „ public ses articles dans la langue de leurs

auteurs. Mais depuis Janvier 1909 an texte principal est joint

un supplement avec la traduction fran^aise de tous le(s

articles originaux allemands, anglais et itaUens. Toutes

les autres rubriques sont en -frangais ou, elles aussi, traduites en

frangais.

r
.^ - Vi 4 livraisons par an de 280 a 300 pages chacune

'.xyw^^- fPoiirlesrenseignements aux auteurs

'^'
:\.

et les abonnements voir la page 3 de la. couveriure)
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Organo iDteraaziopalti di sinlesi scientilica - Revue interoationale de syoth^e scientifique
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iDteroational Review of Scientific Sjnthesis - Internationale Zeilschrift fiir wissenschaftliche Synthese

INDEX
F. Enriques - II problema della. realta (Le probUme de la rMitSJJ
H. Poincar^ L' Evolution des lots.

a. Celoria - L^opera di Giovanni Schiaparelli - (L'ceuvre de Giovanni Sehiaparelli).
L. De Marchi Nuove teorie sulle cause delV era glaciale - (N'ouvelles thedries,

relatives aux causes de I' hre fflaeiaire),
.

, i

E. S. Russell Vitalism {Le mialisme).
Ch. S. Sherrington The « role » of reflex inhibition (Le rdle de I' inhibi-

tion reflexej. > •

W. Ostwalrt - Der Wille und seine physische Grundlegvmg (La volontS et sa
base physique).

I. Fisher - The « impatience » theory of interest ( Une theorie de V interSt

fondee^sur V impatience).

A. Meiliet - Differenciation et unification dans les langues.

S. Arrhenius - Uber den Ursprurig des GesUrnkultus (Sur V origine du
culte des astres).

Nota critica - Note critique - Kritische Notiz - Critical note.

A. Fraenkel - Le calcul de la date de Pdques.

Recensioni - Cflmptes reodiis - Referate - Book Reviews. --^

Battelli, Ocohialini et Ohblla, La radioactivitd et la constitwtidn.de la

mati^re (R. De Baillehache) -^ E. Hatjg, TraitS de geologie. Les pSriodes gSologi^

qwes (B. Repossi) — J. Dtjclatjx, La chimin de la matidre vivante {E. Bottazzi) —
H, Peingsheim, I>ie Variabilitat niederer Organismen. Eine Descendenztheorie
(H. Pieron) — H. Ebbinghatts, PrScis de psychologie (3. Auzolat)— A. Binet,
Les idies modernes sur les enfa/nts {Z.Trmes) — L. Ebinhaedt, Der Mensch
zur Eiszeit in Europa und seine Kulturintwichlwng bis zum Ende der' Steimzeit

(R. Maunier) — T. SoiyrLO, Der Gilterverleehr in der Urgesellschaft {F. Savor-
gnan) — A. VAN Gbnnep, La formation des Ugendes (0. Bourgiii) — W. Ma
DoTJGALL, An Introduction to social Psychology (Ch. Delisle Burns).'

Rassegne - Revues gendrales - AUg. Uebersichten - Gen. Reviews.

Geologie: M. Gortani - Les racines des montagnes.

Biologic: A. Prenant -Questions de biologic cellulaife. La substance hSr^ditaire.

ficonomique : W. Onalid Bevue annuelle: questions generates , distribution f

consommatmn, population^ finances.

Riv. delle Riv. - Revue des Revues - Zeitschr. Umschau - Review of Reviews.

' Crooaca - Chronique - Clironik - Chronicle : (Congrhs et reunions NouvelUs diverses).
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Articles deja publics par "SCIENTIA,,

Abegg, E. (Breslau) : Ghemische Affinitat, Valenz un^ das naturlicJie System der
Memente (Uafmiti chimique, la valence et le sysUme naturel des iUments).

Arrhenius, S. (Stockholm) :\Die TTnendliekheit der Welt (U waivers infini).

— Uher den JTrsprwrig des Gestirnkultus (Stir I' origine du ciMe des astres). \

Asher, L. (Bern): Die Beziehungen zioischen Strukfur wnd Wunktion im tierisehen

Organismus (Leg relations de la structure et la fonetion dans I'organisme animal).
Bayliss, W. M. (London) : TJie functions of enzymes in vital processes (Les fonctions

des enzymes dans les processus vitaux).

Becher, S. (Giessen) : Uber Handlungsreaktionen und ihre Bedeutwng fur das Ver-
standnis der organischen Zwechmassigheit (Sur les rSaetions-aetes et leur signi-

fication pour V intelligence de la finality organique).
Bethe, A. (Strassburg) i Weuere Vorstetlungen iiber die Natur der bio-elektrischen

Strome (Les idies modernes sur la nature des eouranis h'io-Slectriques).

Bohlin, K. (Stockholm) : Was ist die Milchstrasse f (Qu' est-ce que la iJoie lactSe ?).

Bohu, G. (Paris): Le psychisme ehez les animaux infirieurs.

Bonar, J. (Ottawa-Canada) : ffome trade and foreign trade (Commerce intSrieur et

commerce international).
i

Bonneseu, T. (Kopenhagen):- in reforme de V enseignement des matMmaiiques iU-
mentaires.

Borel, fi (Paris): Le continu mathematique et le continu physique.
Bortkiemrlcz, L. (Berlin): Die statistischen Qeneralisationen (Les generalisations

statistiques).

Bottazzi, F. (Napoli): La chimica fisica e la fisiologia (Ohimie physique et physiologic).

Bornttan, H. (Berlin) : Die innere Selcretion (La secretion interne). *

Boaasse, Hi (Toulouse): Liveloppement historique des theories de la physique.
Boutroax, P. (Poitiers) : L' Evolution des mathematiques pures.

Brunhes, B. (Clermont Perrand) : La diversity de fortune des deux principes de la
thermodynamique.

<Bruni, G. (Padova) : Le soluzioni solide (Les solutions solides).

— La chimica fisica nei suoi rapporti con le sciense hiologiehe (La cMmie physique
dans ses rapports avec les sciences biologiques).

Bryan, G. H. (Bangor) : Diffusion and dissipation of energy (Diffusion et dissipation
de I' Snergie).

Carver, T. N. (Cambridge U. S. A.) : The english classical school of political eco-

nomy (L' ieole classique anglaise d' iconomie politique).
,— Din^inishing returns wnd value (Diminution du rendement et de la valeur).

Castelnuovo, G. (Eoma): II valore didanico della matematica e delta fisica (La
valeur didactique des mathematiques et de la physique). '

— n principio di relativitd e i fenomeni ottici {-Le principe de relativitS et les phSno'-
m^nes optiques).

CauUery, M. (Paris): La mSthode et les eriteres de la morphologic. ^

Celoria, G. (Milano): L' opera, di Giovanni Schiaparelli (L' oeuvre de Giovanni
Schiaparelli). '

Chwolson, O. (St. P^tersboiirg) : Diirfen loir die physikaJischen Gesetze auf das
Universum aniaenden? (Peut-on appliquer les lois de la physique d l',TTnivers9). .

Ciamiclan, G. (Bologna): Prdblemi e metodi delta chimica organica. (Prohlemes et

mSthodes de la cMnHe orgamique).

Claparede, E. (Geneve) ; ia /owciiow du sommeil.

Crommelin, A. C. D. (Greenwich): The origin and nature of comets (Origine et

nature des cometes).

Ounning^ham, W. (Cambridge - England) : Impartiality in history (V impa/rtialite

de I' Mstorien).
Darwin. G. H. (Cambridge England): The rigidity of the earth (La rigiditS de

la Terre).

Delag^e, Y. (Paris) : La parthenogSnese experimental et les propriStSs des solutions
eiectrolytiques.

De Uarchi, L. (Padova): Che cos' i la Terra? (Qu' est-ce que la Terre 9).— Teorie geologiehe: come si formano le montagne (Theories gSologiques: comment
se forment les montagnes).

— Nuove teorie sulle cause delV era glaciale (Nouvelles theories relatives aux causes
de I' ere glaciaire).



Semoor, J. (Bruxelles): A propos du mSeanisme des pMmomenes d' irritahilite.
Dionisi, A. (Modena): II concetto di malattia (Le concept de maladie).
J>oelter, C. ("Wien): Die Anwendung der pliysiliaUschen Chemie auf Mineralogie und

Geologie (La chdmie phi/sique appliqu4e a laminSrdldgie et a ,la giologie).
Drlesch, H. (Heidelberg) : Die Physiologie der individuellen organisehen Formhildung

(La physiologie du diveloppement de la forme organique individuelle).
Xbsteln, W. (Gottingen):, Z«r Geschichte der Entwicklvmg des EranMeitsbegfifffs

(Pour V histoire du' concept de maladie).
Sddlngtou, A. S. (Grreenwicli) : Star-Streams (Les courants stellaires).

Edgeworth, F. Y. (Oxford) : On the usp of differencial calculus in economics (De
I'-usage du calcul diffirentiel en economie politiqV'e).

£urlqaes, F. (Bologna): Heterodoxscience and ist social function (La science Mte-
rodoxe et sa fonction sociale).

- Le principe d' inertie et les, dynamiques non-newtonienne.s.— L' tmiversitd italiana (L' university italienne).
-^ La riforma dell' wniwrsitd italiana (La reforme de V university italienne).— II prineipio di ragibn sufficiente nella costrusione scientifica (Le principe de

raison suffisante dans la construction scientifique).— Basionalismo e storieismo (Bationalisme et historisme)^
— La ieoria dello stato e il sistema rappresentativo (Le thSorie de I'Stat et le systeme

repr6sentatif). >

La filosofia positiva e la elassifieasione delle sciense (La philosophic, positive et

la classification des sciences). ,

— II pragm,atismo (Le pragmatisme)

.

— I numeri e V infinito (Les nombres et I' infini).— U problema della realtd, {Le probleme de la rialitS).

Eurlques, P. (Bologna): La morte (La mort),
: et Gortanl, M. (Bologna): La successione degli strati e la teoria dei
periodi geologiei (La succession des couches etlatMorie des piriodes giologiques).

Emery, C. (Bologna) II poUmorfismo e la fondasione delle societa negli insetti soeiali
(Le polymorphisms et la fondation des soci6t6s chee les iriisectes sociaux).

Fabry, Ch. (Marseille) : La- iheorie Slectromagn6tique de V univers.

Pauo, Gino (Torino): La g'eometria non-enclidea (La giomStrie non-euelidierme).
Fauo, Giulio (Firenze): Chimica e biologia (Ghvmie et biologic).

Fisher, I. (New Haven; Conn., U, S. A.): The <i impatience theory •» of interest.

A study of the: causes determining the rate of interest (line tMorie, de V inUret
fondee sur V impatience, iitttde'' des causes qui determinent le tawx d' vntSret).

Foa, P. (Torino): II significato biologieo dei- tumori (La signifleation .biplogique-
des tumeurs). •' '

'

'

,

,.• • -

France, K. H, (Miinchen): Das Beaktionsvermogen der Pflamee (Le pouvoir de
reaction des .plantes). •

Fredericq, L. (Liege) : De la coordination organique par action ehimique.
Galeotti, G. (Napoli): Le teorie sulla imm,unita (Les theories sur V immunite). *

— La dottrina degli anticorpi (L'etat de nos connaissances sur les anticorps).

Gini, C. (Bologna): Che cos' d la probabilitdf (Qu' est-ce que Iq, probability?).

Giuffrlda-Ruggeri, V. (Napoli) : II pithecanthropus erectus e V origine della specie
iimana (Le pithecanthropus erectus et I' origine de I' espice humaine).

Gulgrnebert, Ch, (Paris): Les origines chritiennes— L'Svolution du ehristianisme ancien.
— De Saint Augustin d, Pie X.
Haberlandt, G. (Gratz): Ueber JBewegung wnd Umpfindung im Pfkinmenreich (Du

mouvement et de la sensibility dans le rigne vSgStal).

Hahn, E. (Berlin): Die Mntstehung der Bodenwirtsehaft {Les origines de I' Economic
agrieole).

Hartog^, M. ((^ork): The dynamics of mitotic celldivision (La dynamique d^ la division
cellulaire mitoiique).

Herz, N. (Wieni: Die Msseiten {Les 4p6ques glapiaires).

'

Hober, K. (Kiel): Die biologische- Bedeutung der Kolloide (La valeur biologiqwe
des collo'ides).

*

Hoemes, M. (Wien) : Die korperliehen Qrundlagen der Kulturentwicklung (Les bases

strueturales du diveloppement intellectuel).

Janet, P. (Paris): Le sitbcoscient.

Jespersen, O. (Gentofte Danemark) v Origin of linguistic species (L' origine des

espices linguistiques).

Kidd, B. (Oxford): The ttoo capital laws of sociology (Les deux lois fondamentales
de la sociologie).

Xandry, A (Paris) : Les trois theories prineipales de la population.



Ita,n&ty, A. (P-Aris): L' ecole eccmomiqiie aufriehiemie : I. Histoire de Vicole; ses
conceptions mithodologiques. II. Ses tMories. Oonclusion.

LebecLew, P. (Moscou) : Die BrucMrafte des Lielites (Les forces de pression de la
lumiere).

Le Dantec, F. (Paris): Comment se pose la question de I' Ii6ridit4 des earacteres acquis-
Lehmann, O. (Karlsruhe): Scheinbar lehende fliessende Kristalle, Minstliche Zellen

und Muskeln (Crisfaux fluides ayant nne apparenee de^ vie organiqiie; eell$^e»
et muscles artiflciels).

Iievi, A. (Firenze): II pensiero scientifico europeo nel secolo decimonono (La pensie
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Meillet, A. (Paris) : Linguistique historique et liitguistique generate.
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Ostwald, W. (Leipzig) : Zur modernen Energetih (De V energitiqne moderns).
— Der Wille und seine physisehe Qrimdlegung (La volonte et sa base physique).
Pareto, V. (Losanne): L'iconomie et la sociologie au point de vue scientifique.

Picard, E. (Paris): La mecanique classiqne et ses approximations snccessives. •'

Pikler, J. (Budapest): JJber die biologische Funktion des JBewussteseins (8ur lafonciion
biologique de la conscience).

'

'
'

Pizzetti, P. (Pisa): Le misurazioni fisiche e la teoria degli error i d' osservasione
(Les mesurages physiques, et la thiorie des erreurs d' observation).
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Seeliger, H. (Miinchen) : tfher die Anivendimg der Naturgesetee auf das Universum
.(8nr Vapplication des lois de la nature A I'univers).
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Sergi, G. (Roma) : Lacune nella seienza antropologioa (Quelques Inclines dans la

science anthropologique).
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tions sur la philosophie de V histoire).

Soddy, F. (Glasgow): The parent of radium (Le pere du radium).
Solla, R. (Pola) : Bie Bflansenphysiologie in ihren Beziehungen zu den anderen

Wissenschaften (La physiologic pSgetale et ses rapports avec les autres sciences).

Sollas W. J. (Oxford): The evotatidn of man (L' Evolution de I'homme).
Sombart, W.' (Breslau) :, Die Entstehung der Stadte im Mittelalter (L' origine des

villes au moyen dge).

Sommerfeldt, E. (Tiibingen) : Grimdlagen der theoretischen Kristallographie (Les
bases de la cristallographie tMorique).

Sness, P. E. (Wien) : Jaoderne Tfieorien der Erdbeben wad Vulkane (Les tMories
modernes sur les tremblements de ierre et les voleans).

Supiuo, C. (Pavia). LI carattere delle leggi economiche (Le caractere des lois 4cono-
nuiquks).

Tannery, J. (Paris): Questions pedagogiques : L' enseignement secondaire.

Uezkiill, J. v. (Heidelberg) : LHe neuen Fragen \ in der' experimentellen Biologie

(Nowvelles questions de la biologie experimentale).
Volterra, V. (Roma): LI momenta scientifico presenie e la miova Societd. Ltaliana

jfer il progresso delle sciense (Le moment scientifique prSsent et la nouvelle Soeiiti

Ltaliervne pour V avancement des sciences).

"Walden, L. (Riga) : Ueber das Wesen des Losungsvorganges wnd die Bolle des

Mediums (Sur la nature du processus de solution et le role du solvant).
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" SCIENTIA „ publle aussl dea WOTES CRITIQUES snr des sujets

d' aotuallte ; des COMPTES BEHTPUS sur tons les puvrages d' Interet

genei-al recemment parus ; des REVUES G^N^BALES d' Astronomie, de

Physique, Chimie, Biologie, Physlolog^ie, Psycbologie et Economie; des

AWAI.YSES des articles les plus importants qui paralssent sur les princi-

pauz periodiques du monde ; et enfin uqe CHBONIQUE (Congres et Beu-

nions - Nonvelles diverses) se tenant an courant de tons les evenements

de haute importance scientifique.
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I. Interest and Money.

Most people imagine that the rate of interest is a techni-

cal phenomenon, concerning only money lenders or borrow-

ers. Of explicit or contract interest this is in a measure true

;

but interest may be implicit as well as explicit. It is impli-

plicit in every price. If we invest in a bond, for instance,

the price that we pay for the bond carries with it the impli-

cation of a rate of interest, — that is, the rate we expect to

realize on the investment. When a man buys stocks instead

of bonds, or even a house or a piece of land, the same ele-

ment of implicit interest enters into the transaction. He can-

not even buy a piano or an overcoat or a hat without

« discounting » the value of the use which he expects to make
of that particular article. The rate of interest, then, is not a

narrow technical phenomenon. It touches the daily life of us

all.

Concerning the verbal definition of the rate of interest,

there is no dispute ; but concerning its nature and its causes,

which I propose to discuss, there are numerous and conflic-

ting theories.

By definition, the rate of interest is the price of capi-

tal in terms of income, when both capital and income are

measured in terms of the same unit, as, for instance, of mo-

ney; or, what amounts to the same thing, the rate of interest

is the excess above par which has to be paid for this year's

money in terms of next year's money.
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But why should there be this excess? ^¥hy should not a

dollar to-day exchange on even terms for a dollar next year?

And what principles determine the amount of excess? These

questions are among the most perplexing with which economic

science has had to deal, and for two thousand years econo-

mists have been trying to solve the riddle which they represent.

The theory of interest here briefly presented is that more
fully contained in my book The Bate of Interest. ^ It may
be called for short, the « Impatience » Theory of Interest.

First of all let us note the relation of interest to money.

Among the earliest fallacies concerning the rate of interest

was that it depends on the amount of money in circulation.

In particular, this fallacious theory held that plentiful money
makes the rate of interest low. We commonly speak of interest

as the « price of money », and when the trade journals tell

us that « money is easy » in Wall Street, or Lombard Street,

their meaning is that interest is low, and low because it

is easy to borrow money. Or, we are told that « the money
market is tight », meaning that it is hard to borrow money.

Probably the great majority of unthinldng business men
still believe that interest is low when money is plentiful, and
high when money is scarce. We often hear the argument
that the present high cost of living cannot be due to any
plentifulness of money, because if money were really plen-

tiful, it would be « cheap », meaning that the rate of interest

would be low, whereas it is fairly high, and therefore, it is argued,

money must be scarce.

The fallacy consists in overlooking the fact that plenti-

ful money raises the demand for loans just as much as it

raises the supply. If money becomes more abundant, prices

will rise and if prices rise, any intending borrower will need
to borrow more money in order to purchase the same amount
of goods.

That the relative abundance of money has, under normal

circumstances, no influence on the rate of interest, has been
well known to those versed in this subject ever since the

days of Locke; yet the opposite belief still prevails among
many intelligent people. One reason for this error is found
in the experience and usages of banks. If his reserves are

' ^[acmillaii. New York and Loudou, Co., publish , 1907.
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low the banker raises the rate of interest to « protect » those

reserves. If the reserves are abundant, he reduces the rate

of interest in order to get rid of them. But he mistakes a

merely relative scarcity or abundance of reserves (as compared
with money in circulation) for an absolute scarcity or abun-

dance. When he says that more money lowers the rate of

interest, he ought to say « When bank reserves get an un-

due fraction of money, the rate of interest will be low; but

when an undue fraction goes into circulation outside of banks,

the rate of interest will be high ». In other words, an in-

crease of money will operate in two different ways, according

to where it happens to go first. Normally, however, and even-

tually an increase of money distributes itself equally among
pockets, tills, and bank reserves; and, in this case the rate

of interest will not be affected at all.

We conclude, then, that an inflation of the currency, as

such, does not affect the rate of interest at all, provided,

hoivever, the inflation affects the loan at the time the loan is

made just as much as it affects the repayment at the time the

repayment is made. This proviso is important. For the loan

and the repayment do not occur at the same time; and it may
be that the degree of inflation is greater or less at the end

than at the beginning of the intervening period, in which

case the inflation may, through its effects on the values borrowed

and repaid, affect the rate of interest during the process of

change.

Let us consider this transitional effect. Suppose, for in-

stance, that the inflation of money has proceeded at sucli a

pace that prices have been made to rise at the rate of one per

cent per annum. Then,^100 dollars lent last year is equivalent in

purchasing power not to 100 dollars repayable next year, but to

101 repayable next year. If prices had not risen, the borrower

would pay back in his principal of 100 the value of the

same amount of goods as were represented by the 100 which

he borrowed. In terms of goods he would be in the same

position at the end as at the beginning, and so would the

lender. But we are supposing that prices have been rising.

Then the lender, when he gets back his principal of 100, does

not get back as much purchasing power as he lent, and the

borrower does not pay back as much purchasing power as he

borrowed. Under these circumstances, the principal of a debt
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becomes less and less valuable. If prices are rising 1 per cent

a year then the falling priacipal of the debt would have to

be eked out each year by an indemnity of about 1 per cent

in order that there should be exactly the same burden on

the borrower in paying back as there would have been if

prices had not risen. In practice this indemnity may be paid

as 1 per cent higher interest. Likewise, if prices are rising

2 per cent per annum, 2 per cent would have to be added to

the rate of interest, and so on. On the other hand, if prices

are falling, the rate of interest, in order to offset the appre-

ciation of the principal, would have to de reduced.

A study of the periods of rising and falling j)rices in the

United States, England, Germany, France, China, Japan, and

India verifies these principles. It shows that, in general, when
prices are rising, the rate of interest is high, and that in gen-

eral when prices are falling, the rate of interest is low.

II. Previous Theories of Interest.

We have considered the relation of the relative abun-

dance of money to the rate of interest. We saw that the

money supply has no effect on the rate of interest except

during transition periods. But the real riddle of interest still

remains unsolved. Why is there such a thing as a rate of

interest, even when the i)urchasing power of money is con-

stant, and what determines that rate!

Many theories have been proposed. One of the most

persistent is the theory that « interest is due to the produc-

tivity of capital ». If a man who has never thought on the

subject is asked why the rate of interest is 5 per cent, he

will almost invariably answer : « Because 5 per cent is what
investments pay ». Now it is true that if you have 100 dollars

and invest it, and it yields you 5 per cent a year, the

rate of interest is 5 per cent. A 100,000 dollars miU will produce

a net income of 5000 a year. A 100,000 dollars piece of land will

produce a net crop worth 5000 a year, and so on through-

out the whole series of investments. When the rate of

interest is 5 per cent, nothing at first sight seems more
obvious than that it is 5 per cent because capital yields 5

per cent. Since capital is productive, it seems self-evident
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that an investment of 100 dollars in productive land, machinery,

or any other form of capital, will yield a rate of interest pro-

portionate to its productivity. This proposition looks attrac-

tive, but it is superficial. Why is the land worth 100,0001

Simply because this is the discounted value of the expected

5000 a year. The value of capital is derived by the process

of « discounting » from the value of its income, not the var

lue of the income from that of the capital. But whenever we
thus discount income, we have to assume a rate of interest.

One hundred thousand dollars is a capitalization calculated on

the basis of 5 per cent interest. If we capitalize 5000 dollars at

5 per cent, and get 100,000, we naturally find that we are

getting 5 per cent on the investment, for we assumed 5 per

cent in the first place. We get out exactly what we put in.

Besides the productivity theory (which itself has many
variations) there are numerous other theories, such as the

following : that interest represents labor saved by capital ; that

interest is the reward of abstinence, or of waiting; that

interest is the cost of managing capital: that interest is the

exploitation of laborers by capitalists. The last is the socia-

list's theory. To the socialist, interest appears an evil — the

evil — and he thinks it ought to be abolished. He says: « It is

all wrong that the capitalist who does not lift a finger should

get any pay; he is getting something for nothing, namely
interest; interest is robbery; interest is sucking the blood out

of the underman, viz, the workman ».

The socialist's position involves two propositions: first,

that practically all income and all capital are produced by
labor; and secondly, that all income should be paid to the

laborer. Now the first proposition is much more nearly cor-

rect than the second. We need not contest it in order to see

the fundamental error in the theory of socialism. Let it be

granted that practically every instrument of production is

produced by labor; let it be granted that the capitalist is

always living on the product of past labor. Yet as Bohm-
Bawerk says:

« The perfectly just proposition that the laborer should

receive the entire value of his product may be understood to

mean either that the laborer should now receive the entire

present value of his product, or should receive the entire fu-

ture value of his product in the future. But Eodbertus and
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the socialists expound it as if it meant that the laborer should

now receive the entire future value of his product ».

Finally there is Bohm-Bawerk' s own theory, which, with

some variations, is that of his predecessors Eae, Jevons, Sax
and Launhardt, as well as some of his various successors,

especially Adolphe Landry. Bohm-Bawerk calls his theory

the « Agio Theory ».

Bohm-Bawerk distinguishes two problems : (1) Why does in-

terest exist ? and (2) What determines any particular rate of in-

terest? In answer to the first problem, he states virtually

that this world is so constituted that most of us prefer pre-

sent goods to future goods of like kind and number. This

preference is due, according to Bohm-Bawerk, to three cir-

cumstances : one being the « technical superiority » of present

over future goods, or the fact, as Bohm-Bawerk conceives it,

that the « roundabout » or « capitalistic » processes of produc-

tion are more remunerative than those which yield immediate

returns. This circumstance— the so-called technical superiority

of present over future goods-— we believe contains essential

errors.

According to Bohm-Bawerk, labor invested in long pro-

cesses of production will yield larger returns than labor in-

vested in short processes, and will therefore confer a « tech-

nical advantage » upon those who have the command of that

labor. This technical advantage produces, so Bohm-Bawerk
believes, a preference for present over future goods which is

entirely apart from and in addition to the preference due to

the perspective underestimate of the future or that due to

the underendowment of the present. Bohm-Bawerk regards

this part of his theory as most essential, and repeatedly states

that the theory must stand or fall by the truth or falsity of

this part.

The fact is that the only reason any one prefers the product

of a month' s labor invested to-day to the product of a month'

s

labor invested next year is that to-day 's investment will ma-

ture earlier than next year' s investment. If a fruit tree is

planted to-day which will bear fruit in four years, the

labor available to-day for planting it is preferred to the

same amount of labor available next year; because, if the

planting is deferred until next year, the fruit will likewise

be deferred a year, maturing in five instead of four years
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from the present. Nor is this essential fact altered by the

possibility of a number of different kinds of investments to-

day. It is true that a month' s labor in the present may be

spent in planting slow-growing or fast-growing trees; but so

may a month' s labor invested next year. It is from the pre-

ference for the early over the late fruition of any productive

process that the so-called « technical superiority of present

over future goods » derives aU its force and not from the

superior productiveness of roundabout processes of produc-

tion. The latter has no power whatever to create interest.

It is impossible in this brief article to enter into a de-

tailed account of Bohm-Bawerk' s theory and its merits and
defects. For amplification of the brief statement here presen-

ted the reader is referred to my « Rate of Interest ».

III. Human Impatience the true Basis of Interest.

We are now ready to state briefly our own theory of

interest. This is a modification of Bohm-Bawerk' s agio theory.

Partly to distinguish it from Bohm-Bawerk' s, and partly to

find a better term than « agio », it is here proposed to call

the present theory the « Impatience theory ». It is odd that

no one has happened heretofore to hit on this term, which

vseems to be the only one expressing accurately and in a

single word, the real basis of interest. The term delay (« mora »)

was used by some medioeval writers, who first sought to ex-

cuse interest taking on the ground that repayment of a loan

was « delayed » and that the delay should be penalized ; but

the justification of interest consists not exactly in the delay

in paying, but in the fact that the borrower does not like

the delay. The term « abstinence » has had much currency;

but it is not abstinence but the inconvenience of abstinence

which is the real factor. By Professor Marshall the term

« waiting » has been suggested ; but it is not the waiting

which is significant but the reluctance to wait. Bohm-Bawerk's

term « agio » has attracted much attention; but it has no

evident meaning until it is explained by a longer phrase— i. e.

« a premium in the esteem of man for present over future

goods ». The idea which it is sought to express by all these

proposed terms — delay, abstinence, waiting, agio, as well
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as by other more clumsy expressions such as « labor of sa-

ving », — is simply the very familiar one expressed in daily

experience by the term « impatience ». It is because a man
is impatient that he thinks « delay » should be penalized;

it is because he is impatient that « abstinence » from imme-
diate indulgence or « waiting » for future indulgence, is re-

garded with disfavor; it is because he is impatient that he

puts a premium or « agio » on present goods as compared

with future.

The peculiar fitness of the term « imi^atience » is here

emphasized because so much stress has been laid on economic

catch-words and because this particular catch-word seems to

have escaped notice. In my own book, « The Eate of Inte-

rest », for instance, this term was unused because unthought

of, and the clumsier and less self-explanatory term « time-

I^reference » was employed instead. The proposal to employ

the term « impatience » is here made for the first time. While

the use of one term or another does not in the least affect

the principles involved, it does affect the i^opular compre-

hension of those principles.

Impatience is a fundamental attribute of human nature.

As long as people like to have things to-day rather than to-

morrow, there will be a rate of interest. Interest is, as it

ivere, impatience crystallised into a marhet rate. The rate of

interest is formed out of the various degrees or rates of im-

j)atience in the minds of different people. The rate of impa-

tience in any individual' s mind is his preference for receiving

an additional dollar or dollar' s worth of goods at once,

over receiving it a year from to-day. In other words, it

is the excess of the « marginal utility », or as I prefer to

express it, « desirability » of to-day's money over that of next

year' s money viewed from to-day's standpoint. It can be ex-

Ijressed in numbers as the premium that a man is willing to

pay for this year' s over next year' s money. If, for instance,

in order to get 1 dollar at once he is willing to promise to pay
1 .05 next year, then his rate of impatience is 5 per cent. The
present 1 dollar is worth to him so much that, in order to get it,

he is williug to pay 5 per cent more than 1 dollar in the future

for it. It is because of the willingness to do this to gratify

one' s impatience that there is such a thing as a rate of in-

terest. A man will prefer to have a machine to-day rather
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than a machine in the future ; a house to-day rather than a house

a year from now ; a piece of land to-day rather than a piece of

land when he is ten years older ; he would rather have some
food to-day than wait until next year for it, or a suit of

clothes, or stocks, or bonds, or anything else.

But what are these present and future « goods » which

are thus contrasted? At first sight it might seem that the

« goods » compared are rather heterogeneous,— wealth, pro-

perty, services, or any economic elements whatever. This is

true but some of these cases are reducible to others. When
present capital is preferred to future capital, this preference

is really a preference for the income of the first capital as

compared with the income of the second. As already indicated

the reason we would choose a present fruit tree rather than

a similar fruit tree available in ten years is that the fruit of

the first will be available earlier than the fruit of the second.

The reason we prefer immediate tenancy of a house to the right

to occupy it in six months is that the uses of the house will be-

giQ six months earlier in one case than in the other. In short,

capital available early is preferred to capital of like kind

available at a more remote time, simply because the income

of the former is available earlier than the income of the

latter.

It will thus be seen that all rates of impatience resolve

themselves into preference for early income over late income.

Moreover, the preference for present income over future in-

come resolves itself into the preference for present enjoyable

income over future enjoyable income. The income from an

article of capital which consists merely of an intermediate

step in production is desired for the sake of the final enjoyable

income to which that intermediate step paves the way. We
prefer present bread baking to future bread baking because

the enjoyment of the resulting bread is available earlier in

the one case than in the other.

We thus see that all impatience for goods (preference for

present over future goods) resolves itself, in the last analysis,

into impatience for enjoyable income (a preference for early

enjoyable income over late enjoyable iucome). The preference

for present over future goods, when thus reduced to its low-

est terms, i. e. a preference for enjoyable income rids the

present and future values of the interest element, which, in
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all other attempts at explanation, is so unconsciously pre-

supposed. For when any other goods than enjoyable income
are considered, their values already imply a rate of interest.

IV. The influences on impatience.

But we have not yet wholly solved the problem of inter-

est. It is not enough to know that the more impatient a

people are, the higher wUl be their rate of interest, and that

the more patient they are, the lower will be their rate of

interest. "We must also know on ivliat causes the rate of im-

patience depends. It depends principally upon two circum-

stances, the character of the individual and the character of

the income of which he finds himself the owner.

It is clear that the rate of impatience which corresponds

to a specific income-stream will not be the same for every-

body. One man may have a rate of impatience of 5 per cent

and another a rate of impatience of 10 per cent, although

both have the same income. The difference will be due to

the personal characteristics of the individuals. These charac-

teristics are chiefiy five in number: (1) foresight, (2) self-con-

trol, (3) habit, (4) expectation of life, (5) love for posterity. We
shall take these up in order.

1) First, as to foresight. Generally speaking, the greater

the foresight, the less the rate of impatience, and vice versa.

In the case of primitive races and instructed classes of so-

ciety, the future is seldom considered in its true proportions.

The story is told of a Southern negro that he would not

mend his leaky roof when it was raining, for fear of getting

more wet, nor when it was not raining, because he did not

then need shelter. Among such persons the rate of impatience

for present gratification is powerful because their comprehen-

sion of the future is weak. If we compare the Scotch and

the Irish, we will find a contrast in this respect. The Irish,

in general, lack foresight and are improvident, and the Scotch

have foresight and are provident. Consequently the rate of

interest is high in Ireland and low in Scotland.

These dififerences in degrees of foresight produce corre-

sponding differences in the dependence of impatience on the

character of income. Thus, for a given income, say 1000 dollars
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a year, the reckless might have a rate of impatience of 10 per

cent, when the forehanded would experience a rate of only

5 per cent.

Therefore the rate of impatience, in general, will be

higher in a community consisting of reckless individuals than
in one consisting of the opposite type.

2) We come next to self-control. This trait, though,

distinct from foresight, is usually associated with it and has

very similar effects. Foresight has to do with tMnldng; self-

control with willing. A weak will usually goes with a weak
intellect, though not necessarily, and not always. The effect

of a weak wUl is similar to the effect of inferior foresight.

Like those workingmen who cannot carry their pay home Sa-

turday night, but spend it in a grogshop on the way, many
persons cannot deny themselves any present indulgence, even

when they know definitely what the consequences will be

in the future. Others, on the contrary, have no difficulty in

controlling themselves in the face of all temptations.

3) The third characteristic of human nature which needs

to be considered is habit. That to which one is accustomed

exerts necessarily a powerful influence upon his valuations

and therefore upon his rate of impatience. This influence may
be in either direction. A rich man' s son who has been brought

up in habits of self-indulgence, when he finds himself with

a smaller income than his father provided him during his

formative years, will have a higher rate of impatience than

a man who has the same income but who has climbed up

instead of climbed down.

4) The expectation of life will affect a man's rate of

impatience. A man who looks forward to a long life will have

a relatively high appreciation of the future, which means a re-

latively low appreciation of the present, i. e. a low rate of

impatience; whereas a man who has a short life to look

forward to will want it at least to be a merry one. « Eat,

drink, and be merry, for to-morrow we die », is the motto

applying to this type.

5) The fifth circumstance is love for posterity. Proba-

bly the most powerful cause tending to reduce the rate of

interest is love for one' s children and the desire to provide for

their good. When these sentiments decay, as they did decay

at the time of the decline and fall of the Eoman Empire,
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and it becomes the fashion to exhaust wealth in self-indul-

gence and leave little or nothing to offspring, the rate of

impatience and the rate of interest are high. At such times

the motto « After us the deluge », indicates the feverish de-

sire to squander in the present, at whatever cost to the fu-

ture. A noted gambler, who had led a wild and selfish life,

once said, when life-insurance was first explained to him.

« I haA'e seen many schemes for making, money, but this is

the first time I have seem a scheme where you had to die

befoi-e you could rake in the pile ». That man didn' t care for

a payment which would come in after his death. But there

are many men who do, and in fact care much more for it

than for anything else in the world. This care leads them to

insure their li^es in order that they may leave the money to

their families. Their desire to provide for those who survive

them gives them a low rate of impatience. Life insurance, by

training people to provide for posterity, is acting as one of

the most ijowerful means of lowering the rate of impatience

and therefore the rate of interest. At present in the United

States the insurance on lives amounts to 20,000,000,000 of dollars.

This represents, for the most part, an investment of the

present generation for the next. The investment of this sum
springs out of a low rate of impatience, and tends to pro-

duce a low rate of interest.

Thus we see that men may differ in many ways which

affect the rate of impatience and rate of interest. We may
contrast two extreme types of men, irrespective of the char-

acter of their income. Men may have a high rate if they are

shortsighted, or are weak-willed, or have spendthrift habits

or look forward to a short or uncertain life, or are selfish

and without regard for posterity. They will have a low rate if

they have the opposite characteristics, — foresight, self-control,

habits of thrift, length and certaintj)- of life, and altruism

with respect to posterity.

But not only does impatience vary as between different

individuals; it varies also for the same individual according

to circumstances. The most important circumstance affecting

an individual' s degree of impatience is the character of his

expected income in the immediate and in the remote future.

Smith' s impatience for satisfactions will depend on the

abundance of his present as compared with his future satis-
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factions. If the future satisfactions that he expects and looks

forward to are very great, and his present satisfactions are

very small, he will be impatient to hurry from his present

scarcity and arrive at the expected future abundance; that

is, he will have a high rate of preference for present over

future satisfactions. This is on the same principle that prices

are high when goods are scarce. The preference for present

satisfactions is high if present satisfactions are scarce. Now the

rate of preference which Smith has for present satisfactions

over future satisfactions will depend on his whole future

stream of satisfactions, that is, what we call his final enjoyable

income. It will depend on four chief characteristics of that

income: first, as just said, it will depend on the time-shape

of the income, the relative abundance of his present and his

future satisfactions; second, on the amount of the income, i.

e. whether his satisfactions are few or many; third, on the

uncertainties of the income, i. e. to what extent his satisfac-

tions throughout future years can be depended upon; and

fourth, on the composition of the income, i. e. the relative

amounts of foods, shelter, etc., of which it is composed.

For brevity we shall here consider only the time-shape of

income, i. e. the distribution of income in time. Three differ-

ent types of time-shajje may be distinguished: uniform in-

come, consisting of equal yearly items, income increasing in

the future, and income decreasing in the future.

The effect of possessing an increasing income is, as we
have already indicated, to make the possessor impatient, i. e.

to make his preference for present over future income higher

than otherwise; for it means that the earlier parts of his

income are relatively scarce, and the remoter, relativelj'^

abundant. For instance, a man who is now enjoying an in-

come of only 1000 dollars a year, but expects in ten years to be

enjoying one of 10,000 dollars a year, will be impatient to have

ten years elapse. He has « great expectations ». He may, to sa-

tisfy his impatience, borrow money to eke out this year' s in-

come, and make repayment by sacrificing from his more

abundant income ten years later.

Eeversely, a decreasing income, making, as it does, the

earUer income relatively abundant, and the remoter income

relatively scarce, tends to reduce impatience, or the prefer-

ence for present as compared with future income. The man
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with a descending income already has a high income without

being compelled to wait for it. With him there is little

reason for impatience; there is nothing to be impatient for;

on the contrary, the tuture does not look at all inviting. He
will therefore strive to save from his present abundance to

provide for coming needs.

V. The determination of the Rate of Interest.

The question now arises, will not the rates of impatience

of different individuals be very different, and if so, what re-

lation do these different rates have to the rate of interest?

It might seem at first that the rates of impatience would

differ widely. In a nation of hermits, without any mutual

lending and borrowing, this would be true; the rate of impa-

tience of individuals would diverge widely, and there would

be no common market rate of interest. It is modern society's

habit of borrowing and lending that tends to bring into

equality the rates of impatience in different minds, and it is

only because of the limitations of the loan market that abso-

lute equality is not reached.

The chief practical limitation to lending is due to the

risk involved, and to the difficulty or impossibility of obtain-

ing the security necessary to eliminate or reduce that risk.

Those who are most willing to borrow are oftentimes those

who are least able to give security. It will then happen that

these persons, shut off from the loan market, experience a

higher rate of impatience than the rate of interest ruling in

that market. If they can contract loans at all, it will be

only through the pawnshop or other high-rate agencies.

But for the moment let us assume a perfect market,

in which the element of risk is entirely lacking. "We assume

that all individuals are initially possessed of fore-known in-

come streams, and are free to exchange any parts of them

so that present income may be exchanged for future income.

This exchange may be effected by borrowing or lending, by

buying and selling wealth or property and by changing the

uses to which capital is put.

Under these conditions, the rates of impatience for dif-

ferent individuals will be perfectly equalized. Borrowing and
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lending evidently affect the time-shape of the incomes of

borrower and lender; and since the time-shape of their in-

comes affects their rate of impatience, such a modification of

time-shape Avill react upon and modify their rate of impa-

tience and bring the market into equilibrium.

For if, for any particular individual, the rate of impa-

tience differs from the market rate, he will, if he can, adjust

the time-shape of his income-stream so as to harmonize his

rate of impatience with the interest rate. For instance, those

who, for a given income-stream, have a rate of impatience

above the market rate, will sell some of their -surplus future

income to obtain (i. e. « borrow ») an addition to their pre-

sent meagre income. This will have the effect of enhancing the

value of the future income and decreasing that of the pre-

sent. The process will continue until the rate of impatience

of this individual is equal to the rate of interest. In other

words, a person whose impatience- rate exceeds the current

rate of interest will borrow up to the point which will make
the two rates equal. Eeversely, those who, with a given in-

come-stream, have a rate of impatience below the market

rate, will sell (i. e. « lend ») some of their abundant present

income to eke out the future, the effect being to increase

their rate of impatience until it also harmonizes with the

rate of interest.

To put the matter in figures, let us suppose the rate of

interest is 5 per cent, whereas the rate of impatience of a

particular individual is at first 10 per cent. Then, by hyijo-

thesis, the individual is willing to sacrifice 1.10 of next year's

income in exchange for 1 dollar of this year' s. But in the

market he is able to obtain 1 dollar for this year by spending

only 1.05 of next year. This ratio is, to him, a cheap price.

He therefore borrows, say, 100 dollars for a year, agreeing

to return 105 dollars; that is, he contracts a loan at 5 per

cent when he is willing to pay 10 per cent. This loan, by

increasing his present income and decreasing his future, tends

to reduce his rate of impatience from 10 per cent to, say,

8 per cent.

Under these circumstances he will borrow another 100

dollars being now willing to pay 8 per cent, but having to pay

only 5 per cent. This loan will still further reduce his rate

of impatience. He will continue to borrow until his rate of
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impatience has been finally brought down to 5 per cent. Then
for the last or « marginal » 100 dollars, his rate of impatience will

agree with the market rate of interest. As in the general

theory of prices, this marginal rate, 5 per cent, being once

established, applies indifferently to all his valuations of pre-

sent and future income.

In like manner, if another individual, entering the loan

market from the other side, has at first a rate of impatience

of 2 per cent, he will become a lender instead of a borrower.

He is ivilUng to accept 102 dollars of next year' s income for

100 of this year' s income, but in the market he is aMe, instead

of the 102 dollars, to get 105. As he can lend at 5 per cent when he
would gladly do so at 2 per cent, he jumps at the chance and

invests, not one 100 dollars only, but another and another. But

his present income, being reduced by the process, is now more
highly esteemed than before, and his future income, being

increased, is less highly esteemed. The result will be a higher

relative valuation of the present, which, under the infiuence

of successive additions to the sums lent, will rise gradually

to the level of the market rate of interest.

In such an ideal loan market, therefore, where every in-

dividual could freely borrow or lend, the rates of impatience

for all the different individuals would become equal to each

other and to the rate of interest.

The two men whom we have imagined started out with

rates of impatience different from the market rate of inte-

rest. The market rate was 5 per cent, while the first man had
a rate of impatience above this, and the second, a rate of

impatience below this. But when they finished their loan

oijerations or readjustments in the time-shape of their in-

come-streams, they brought their rates of impatience each

into harmony with the rate of interest and therefore with

each other. Therefore, as long as there is a market in which

everybody can borrow or lend at will at 5 jjer cent, every-

body will have at the margin a rate of impatience of 5 per cent.

Nobody will have a rate of impatience above 5 per cent,

because, if it is at first above it, he will borrow enough to

bring it down to the market rate; and nobody will have a

rate below it, because if it is at first below it, he will lend

enough to bring it up to the rate of interest.

Thus we see that even men of widely different natures
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as to foresight, self-control, etc., will have the same marginal

rates of impatience. This adjustment of the impatience of

different individuals takes place, as we have seen, by adjusting

their respective incomes, increasing their immediate income at

the expense of future income or increasing their future income at

the expense of immediate income. These changes in income we
have supposed, for illustration, to be effected by borrowing and

lending. As a matter of fact they may also take place in two

other ways. One way is by buying and selling property. If

a man buys property like a growing forest, which will bring

him remotely future income and sells property, like household

furniture, or short-time notes which brings him more imme-

diate income it is clear that he can profoundly change the

character of his present and future income. The other way
is by changing the uses to which he puts his capital, e. g.

changing the use of land from growing immediate crops to

growing timber in the remote future. But whether he modi-

fies this income by borrowing and lending, or by buying and

selling, or by changing the uses of his capital, the essential

point is that he does modify its time-shape and by so doing-

raises or lowers his rate of impatience so as to make it

agree with the market rate of interest. For the individual

the rate of interest is a relatively fixed fact, since his

own rate of impatience and resulting action can affect it

only infinitesimally. All he can do is to adjust his rate of

impatience to it. For society as a whole, however, it is these

same rates of impatience which meet in, and determine, the rate

of interest. While for the individual the rate of interest

determines the rate of impatience, for society the rates of

impatience of the individuals determine the rate of interest.

The rate of interest is simply the rate of impatience, upon

which the whole community may concur in order that the mar-

ket of loans may be exactly cleared. Supply and demand
will work this out.

To put the matter in figures: if the rate of interest is

set very high, say 20 per cent, there will be relatively few

borrowers and many would-be lenders, so that the total extent

to which would-be lenders are willing to reduce their income-

streams for the present year for the sake of a much larger

future income will be, say 100,000,000 of dollars; whereas,

those who are willing to add to their present income at the
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high price of 20 per cent interest will borrow only, say,

1,000,000 of dollars. Under such conditions the demand for

loans is far short of the supply, and the rate of interest

will therefore go down. At an interest rate of 10 per cent,

the present year' s income offered as loans might be 50,000,000

of dollars, and the amount which would be taken at that rate

only 20,000,000 of dollars. There is still an excess of supplj^

over demand, and interest must needs fall further. At 5 per

cent we may suppose the market cleared, borrowers and
lenders being willing to take or give respectively .30,000,000

of dollars. In like manner it can be shown that the rate

would not fall below this, as in that case it would result

in an excess of demand over supply, and cause the rate to

rise again.

Thus the rate of interest is the common market rate of

impatience for income, as determined by the supply and

demand of present and future income. Those who, having a

high rate of impatience, strive to acquire more present income,

at the cost of future income, tend to raise the rate of interest.

These are the borrowers, the spenders, tlie sellers of property

yielding remote income, such as bonds and stocks. On the

other hand, those who — having a low rate of impatience —
strive to acquire more future income at the cost of present

income, tend to lower the rate of interest. These are the

lenders, the savers, the investors.

VI. Teriflcation and Conclusion.

We have sketched the main principles determining the

rate of interest. Some have not been mentioned save by impli-

cation. In summary we may say the rate of interest, consi-

dered independently of fluctuations in the monetary standard,

is determined by six conditions. Those which we have here

considered and explained are the following three: (1) the

dependence of impatience upon prospective income— its size,

shape, composition, and uncertainties
; (2) the tendency of rates

of impatience for different individuals to become equal to

each other and to the rate of interest, through the loan market

;

(3) the fact that supply and demand must be equal so that

the modifications in the income-streams of individuals, through
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buying and selling, or borrowing and lending, must « clear

the market. » Of the other three determining conditions the
most important is that the rate of interest must be equal not
only to the marginal rates of impatience but also to the

« marginal rates of return on sacrifice ». This, though a fund-
amental and distinctive feature in my theory of interest

cannot adequately be presented in this short sketch. It is

fully elaborated in the « Eate of Interest ». It is there shown
that this principle — that rates of return on sacrifice har-
monize with the rate of interest — may also be stated in the

following form: of all the optional uses to which a man
may put his capital he will choose that one which at the

market rate of interest maximizes the present value of his

capital — the discounted value of the uses chosen.

The remaining two conditions are the very obvious ones;

(1) that what is borrowed at any time by some persons, equals

what is loaned at that time by other persons and (2) that

what any person borrows at one time must be repaid by that

person at another time with interest at the market rate.

These six determining conditions are all essential. If any
one of them is omitted we shall find ourselves trying to deter-

mine the unknown quantity, the rate of interest, by means
of other unknown quantities — rates of impatience, rates of

return on sacrifice, amount of loans and incomes — without

providing adequate means for determining these other vinknown

quantities also. This is the difiiculty with most theories of inter-

est, the attempt to exjjlain ignotum per ignotius. There is no
objection to explaining one unknown in terms of others pro-

vided only we furnish enough determining conditions for all.

It is a fundamental law of algebra that in order to deter-

mine fully each one of the unknowns we must have an exactly

equal number of independent equations. As is shown in « The

Eate of Interest », the six sets of determining conditions above

mentioned provide exactly the number of equations needful

to determine all the unknown quantities involved in them

including the rate of interest itself.

We have now completed our study of the causes deter-

mining the rate of interest. If they are correct, we should

find that the rate of interest is low (1) if in general the people

are by nature thrifty, far-sighted, self-controlled, and love

their children, or (2) if they have large or descending income-
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streams; and that it is high (1) if the people are shiftless,

short-sighted, impulsive, selfish, or (2) if they have small or

ascending income-streams.

History shows that the facts accord with these conclu-

sions. The communities and nationalities which are most noted

for the qualities mentioned— foresight, self-control, and regard

for posterity— are probably Holland, Scotland, England, France.

Among these people interest has been low. Moreover, they

have been money lenders; they have the habit of thrift or

accumulation, and their instruments of wealth are in general

of a durable kind.

On the other hand, among communities and peoples noted

for lack of foresight and for negligence with respect to the

future are China, India, Java, the negro communities in the

Southern states, the peasant communities of Eussia, and the

North and South American Indians, both before and after they

had been pushed to the wall by the white men. In all of

these communities we find that interest is high, that there

is a tendency to run into debt and to dissipate rather than

to accumulate capital, and that their dwellings and other instru-

ments are of a very flimsy and perishable character, built for

immediate, not remote, gratification. This is true even where,

as in China, the people are industrious. Industry without

patience will work only for immediate gratification.

These examples illustrate the efl'ect on the rate of interest

of difterences in human nature. We now turn to illustrations

of difl'erences in the time-shape of incomes. The most striking

examples of increasing income-streams are found in new
countries. It may be said that the United States has almost

always belonged to this category. In America we see exem-

plified on a very large scale the truth of the theory that a

rising income-stream raises, and a falling income-stream de-

presses, the rate of interest, or that these conformations of

the income-stream work out their efi'ects in other equivalent

forms. A similar causation may be seen in particular locali-

ties in the United States, especially where changes have
been rapid, as in mining communities. In California, in the

two decades between 1850 and 1870, following the discovery

of gold, the income-stream of that state was increasing at a

prodigious rate. During this period the rates of interest were
abnormally high. The ciirrent rates in the « early days » were
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quoted at 1 '/^ to 2 per cent a montli. « The thril'ty Michael
Eeese is said to have half repented of a generous gift to the
IJniversity of California, with the exclamation : « Ah, but I

lose the interest »— a very natural regret when interest was
24 per cent per annum ». After raUway connection in 1869,
Eastern loans began to flow in. The decade 1870-1880 was
one of transition during which the phenomenon of high interest

was gradually replaced by the phenomenon of borrowing
from outside. The residents of California were thus able to

change the time-shape of their income-streams. The rate of
interest consequently dropped from 11 per cent to 6 per cent.

The same phenomena of enormous interest rates were
also exemplified in Colorado and the Klondike. There were
many instances in both these places during the transition

period from poverty to affluence, when loans were contracted

at over 50 per cent per annum, and the borrowers regarded

themselves as lucky to get rates so « low. »

We have seen that the rate of interest is not a mere
technical phenomenon, restricted to Wall Street and other

« money markets, » but that it permeates all economic rela-

tion. It is the link which binds man to the future and by
which he makes all his far-reaching decisions. It enters into

the price of securities, land, and capital goods generally, as

well as into rent and wages.

The rate of interest also plays a central rdle in the theory

of distribution. The true problem of distribution is that of

determining the amounts of capital and income possessed by
different individuals in society. Individuals of the spendthrift

type, if in possession of land and other durable instruments,

wUl either sell or mortgage them in order to secure the means
for obtaining enjoyable services more rapidly. The effect will

be, for society as a whole, that those individuals who have

an abnormally low appreciation of the future and its needs

will gradually part with the more durable instruments, and

that these will tend to gravitate into the hands of those who
have the opposite trait. By this transfer and inequality in the

distribution of capital is gradually effected, an this inequa-

lity, once achieved, tends to perpetuate itself. Hence, in some

countries the rich and poor come to be widely and perma-

nently separated, the former constituting a hereditary aristo-

cracy and the latter a helpless and degraded peasantry.
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